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Enterohemorrhagic Escherichia coli (EHEC) & Hemolytic Uremic
Syndrome (HUS)

Background"-?

Enterohemorrhagic E. coli (EHEC) strains, which include E. coli O157:H7, produce Shiga
toxin that can cause diarrhea, which may range from mild and nonbloody to stools that are
virtually all blood but contain no fecal leukocytes. Complications of EHEC infection can
include hemolytic uremic syndrome (HUS) and thrombotic thrombocytopenic purpura (TTP).
Outbreaks have occurred in nursing homes, child care centers, schools, and the community.
Major sources of infection have been ground beef, unpasteurized milk and juice, sprouts,
lettuce, and salami. Waterborne transmission occurs through swimming in contaminated
lakes, pools, or drinking contaminated water. Since low numbers of organisms can cause
infection, EHEC is easily transmitted from person to person and has been difficult to control
in child care centers.

Overview''?

For a more complete description of E. coli O157:H7, refer to the following texts:

e Control of Communicable Diseases Manual (CCDM), “Diarrhea Caused By
Enterohemorrhagic Strains” section.

e 2000 Red Book, Report of the Committee on Infectious Diseases, “Escherichia coli
Diarrhea” section.

Case Definition

Clinical description

An infection of variable severity characterized by diarrhea (often bloody) and abdominal
cramps. Illness may be complicated by HUS (See Section Below) or TTP; asymptomatic
infections also may occur.

Laboratory criteria for diagnosis

e Isolation of Escherichia coli O157:H7 from a specimen, or

e Isolation of Shiga toxin-producing E. coli O157:NM from a clinical specimen. Strains of
E. coli O157:H7 that have lost the flagella ”H” antigen become nonmotile and are
designated “NM”.

Case classification
Confirmed: A case that meets the laboratory criteria for diagnosis.
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Probable:

e A case with isolation of E. coli O157 from a clinical specimen, pending confirmation of
H7 or NM with Shiga toxin production, or

¢ A clinically compatible case that is epidemiologically linked to a confirmed or probable
case, or

¢ Identification of Shiga toxin in a specimen from a clinically compatible case, or

e Definitive evidence of an elevated antibody titer to a known EHEC serotype from a
clinically compatible case

Suspect: a case of postdiarrheal HUS or TTP (see HUS section below)

Information Needed for Investigation

e Verify the diagnosis. What laboratory tests were conducted and what were the results?
Was E. coli O157:H7 confirmed? Was Shiga toxin testing done?

e When investigating gastrointestinal illness of unknown etiology, see the Outbreaks of
Acute Gastroenteritis Section.

o Establish the extent of illness. Determine if household or other close contacts are, or
have been ill, by contacting the health care provider, patient or family member.

e Contact the Regional Communicable Disease Coordinator if an outbreak is suspected,
or if cases are in high-risk settings or jobs such as food handlers, child care, or health
care.

e Contact Bureau of Child Care if cases are associated with a child care facility.

Case/Contact Follow Up And Control Measures

Determine the source of infection to prevent other cases:

e Does the case or a member of the case's household attend a child care center or nursery
school?

e Does the case or a member of the case's household work as a foodhandler or healthcare
provider?

e Identify symptomatic household and other close contacts and obtain stool specimens.

e Has the case traveled to an area where there is a known outbreak occurring?

e Has the case had contact with livestock or other animals?

e Has the case prepared or consumed undercooked hamburger?

e Have there been other cases linked by time, place or person?

e Does the case engage in sexual or other practices that would put them or others at
increased risk?
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Control Measures
See the Diarrhea, E. coli section of the Control of Communicable Diseases Manual (CCDM),
“Control of patient, contacts and the immediate environment”.

See the Escherichia coli Diarrhea section of the 2000 Red Book.

General:

e Infected persons must be made aware of the importance of good handwashing with soap
and water after defecation or handling diapers or feces. "2

e (ases and ill contacts of EHEC/E. coli O157:H7 patients should be excluded from
foodhandling and the care of children or patients until diarrhea ceases and 2 successive
negative stool cultures are obtained. ')

Food Handlers:

e Cases and ill contacts of EHEC/E. coli O157:H7 patients should be excluded from food
handling until 2 successive negative stool cultures are obtained. ">

e When a food handler is diagnosed with EHEC/E. coli O157:H7, contact the Regional
Communicable Disease Coordinator immediately.

Child Care:

e When EHEC/E. coli O157:H7 infection is identified in a child care attendee or staff
member, stool specimens from other symptomatic attendees and staff members should be
cultured. Because of the extremely small infective dose, child care staff who are ill
should not provide child care until 2 stool cultures collected 24 hours apart are negative
for E. coli O157:H7. "

e [lI children should not be permitted to reenter the child care center until diarrhea has
stopped and 2 stool cultures are negative for E. coli 0157:H7.? Stool specimens from
household contacts who have diarrhea also should be cultured.

e When an EHEC/E. coli O157:H7 case is identified in a child care facility contact the
Regional Communicable Disease Coordinator immediately.

e The Bureau of Child Care should be informed when cases are associated with a child care
facility

Laboratory Procedures

Enteric specimens:

Collect clinical specimens in Cary-Blair media using the Enteric Specimen collection kit
supplied by the State Public Health Laboratory (SPHL). Specimens should be shipped to the
SPHL along with freeze pillows that have been frozen for at least 24 hours. The only clinical
specimen the SPHL will test for E.coli is a stool sample. The SPHL will identify E.coli
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O157:H7 from cultures submitted by other laboratories. For epidemiological purposes, the
organism should be further characterized by the SPHL. The SPHL does this testing at no
charge to the submitter.

Environmental specimens:

The SPHL can perform testing on food and other specimens that are linked to clinical
specimens. Food should be refrigerated, but not frozen. Contact the Environmental
Microbiology Section for guidance prior to collecting and submitting specimens.

Reporting Requirements

Escherichia coli O157:H7 and other Enterohemorrhagic E. coli, shiga toxin + (non-O157:H7)
are Category II diseases and shall be reported to the local health authority or the Missouri
Department of Health and Senior Services within three (3) days of suspected or confirmed
diagnosis.

1.

For confirmed and probable cases, complete a “Disease Case Report” (CD-1), and a
“Record of Investigation of Enteric Infection” (CD-2C) revised 6/02.

2. Entry of the completed CD-1 into the MOHSIS database negates the need for the paper
CD-1 to be forwarded to the Regional Health Office.

3. Send the completed secondary investigation form(s) to the Regional Health Office.

4. All outbreaks or “suspected” outbreaks must be reported as soon as possible (by phone,
fax or e-mail) to the Regional Communicable Disease Coordinator. This can be
accomplished by completing the Missouri Outbreak Surveillance Report (CD-51).

5. Within 90 days from the conclusion of an outbreak, submit the final outbreak report to the
Regional Communicable Disease Coordinator.

6. If other diarrhea causing E. coli (EPEC, ETEC, EIEC or EaggEC) are reported as part of
a cluster of two or more cases, contact the Regional Communicable Disease Coordinator.
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Hemolytic Uremic Syndrome (HUS), Postdiarrheal

Overview''?

For a complete description of Hemolytic Uremic Syndrome, refer to the following texts:

e Control of Communicable Diseases Manual (CCDM) "Diarrhea caused by
Enterohemorrhagic Strains” section and the “Shigellosis™ section.

e 2000 Red Book, Report of the Committee on Infectious Diseases; Escherichia coli
Diarrhea section.

Case Definition®

Clinical description

Hemolytic uremic syndrome (HUS) is characterized by the acute onset of microangiopathic hemolytic
anemia, renal injury, and low platelet count. Thrombotic thrombocytopenic purpura (TTP) also is
characterized by these features but can include central nervous system (CNS) involvement and fever
and may have a more gradual onset. Most cases of HUS (but few cases of TTP) occur after an acute
gastrointestinal illness (usually diarrheal).

Laboratory criteria for diagnosis

The following are both present at some time during the illness:

e Anemia (acute onset) with microangiopathic changes (i.e., schistocytes, burr cells, or helmet
cells) on peripheral blood smear and
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e Renal injury (acute onset) evidenced by either hematuria, proteinuria, or elevated creatinine level
(i.e., >1.0 mg/dL in a child aged <13 years or >1.5 mg/dL in a person aged >13 years, or >50%
increase over baseline)

Note: A low platelet count can usually, but not always, be detected early in the illness, but it may
then become normal or even high. If a platelet count obtained within 7 days after onset of the acute
gastrointestinal illness is not <150,000/mm’, other diagnoses should be considered.

Case classification
Confirmed: An acute illness diagnosed as HUS or TTP that meets both the laboratory criteria and
began within 3 weeks after onset of an episode of acute or bloody diarrhea.

Probable:

1. An acute illness diagnosed as HUS or TTP that meets the laboratory criteria in a patient who does
not have a clear history of acute or bloody diarrhea in preceding 3 weeks or

2. An acute illness diagnosed as HUS or TTP, that
a) Has onset within 3 weeks after onset of an acute or bloody diarrhea, and
b) Meets the laboratory criteria except that microangiopathic changes are not confirmed.

Comment: Some investigators consider HUS and TTP to be part of a continuum of disease.
Therefore, criteria for diagnosing TTP on the basis of CNS involvement and fever are not provided
because cases diagnosed clinically as postdiarrheal TTP also should meet the criteria for HUS. These
cases are reported as postdiarrheal HUS.

Information Needed for Investigation

Verify the diagnosis. What laboratory tests were conducted and what were the results? Was
HUS confirmed?

When investigating gastrointestinal illness of unknown etiology, see the Outbreaks of
Acute Gastroenteritis Section.

Establish the extent of illness. Determine if household or other close contacts are, or have
been ill, by contacting the health care provider, patient or family member.

Contact the Regional Communicable Disease Coordinator if an outbreak is suspected, or
if cases are in high-risk settings or jobs such as food handlers, child care, or health care.
Contact Bureau of Child Care if cases are associated with a child care facility.

Case/Contact Follow Up And Control Measures

Determine the source of infection:

e Does the case or a member of the case's household attend a child care center or nursery
school?

e Does the case or a member of the case's household work as a food handler or healthcare
provider?

e Identify symptomatic household and other close contacts and obtain stool specimens.
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Has the case traveled prior to onset of illness? Shigella dysenteriae, Campylobacter

Jjejuni or other travelers’ diarrhea can be associated with HUS.

e Have there been other cases linked by time, place or person?

e Does the case engage in sexual or other practices that would put them or others at
increased risk?

e Patients with HUS should be cultured for enteric pathogens, including E coli O157:H7

(EHEC), Shigella dysenteriae, and Campylobacter jejuni. The absence of EHEC in feces

does not preclude the diagnosis of EHEC-associated HUS, since HUS typically is

diagnosed a week or more after onset of diarrhea when the organism may no longer be

detectable in stool.

Control Measures

Specific control measures for HUS are not provided. However, if enteric cultures are
positive, control measures for the specific organism causing the HUS should be followed.

e See the appropriate section of the Control of Communicable Diseases Manual (CCDM),
“Control of patient, contacts and the immediate environment”.
e See the appropriate Infections section of the Red Book.

Laboratory Procedures

Collect clinical specimens in Cary-Blair media using the Enteric Specimen collection kit
supplied by the SPHL. Specimens should be shipped to the SPHL along with freeze pillows
that have been frozen for at least 24 hours. The only clinical specimen the SPHL will test is a
stool sample. The SPHL will identify E. coli O157:H7, Shigella dysenteriae and
Campylobacter jejuni from cultures submitted by other laboratories. For epidemiological
purposes, the cultured organism should be further characterized by the SPHL. The SPHL
does this testing at no charge to the submitter.

Reporting Requirements

Hemolytic Uremic Syndrome, post diarrheal is a Category II disease and shall be reported to

the local health authority or to the Missouri Department of Health and Senior Services within

three (3) days of a suspected or confirmed diagnosis.

1. For confirmed and probable cases, complete a “Disease Case Report” (CD-1) and a
“Hemolytic Uremic Syndrome Investigation Report”.

2. Entry of the completed CD-1 into the MOHSIS database negates the need for the paper
CD-1 to be forwarded to the Regional Health Office.

3. Send the completed secondary investigation form to the Regional Health Office.

4. All outbreaks or “suspected” outbreaks must be reported as soon as possible (by phone,
fax, or e-mail) to the Regional Communicable Disease Coordinator. This can be
accomplished by completing the Missouri Outbreak Surveillance Report (CD-51).
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5. Within 90 days from the conclusion of an outbreak, submit the final outbreak report to the
Regional Communicable Disease Coordinator.
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